Tramadol, a synthetic opioid derivative of codeine, is an extensively prescribed analgesic as it is considered a safe and effective drug. However, tramadol poisoning is increasingly reported and becoming a serious health problem worldwide, including Egypt. Despite this, the likelihood of tramadol-induced hepato-renal complications is infrequently studied. This prospective study was conducted over a six-month (January-June-2015) to describe socio-demographic and drug exposure patterns beside assessment of hepato-renal functions (AST = aspartate amino transferase, ALT = alanine amino transferase, ALP = alkaline phosphatase, TBL = total bilirubin, BUN = blood urea nitrogen, and CRE = creatinine) among tramadol poisoned patients who were admitted to Benha Poison Control Unit, Qalyubia, Egypt. Ninety-five patients in tramadol-intoxicated group (TI-GP) and twenty-five volunteers in the healthy-control group (HC-GP) fulfilled the inclusion criteria. For poisoning severity, clinical picture of the patients were categorized into group-I (G-I; mild), group-II (G-II; moderate), and group-III (G-III; severe). Most patients experienced minor clinical manifestations and listed in G-I. In TI-GP, the majority of cases were males (73; 76.84%) in the third decade of life with a mean age of 28.06±0. 85-year, unmarried (45; 47.37%), urban residents (68; 71.58%) with sufficient financial resources (72; 75.79%), highly educated (61; 64.21%), and unemployed (39; 41.05%), whereas, the drug exposure data featured predominance of home incidence (77; 81.05), oral route only (95; 100%), accidental manner (82; 86.32%) with abusive history (71; 74.74%), a mean ingested dose of 1258.68±57
INTRODUCTION
It is globally sold and extensively prescribed in clinical practice to manage moderate to severe pain associated with various acute or chronic conditions such as surgical operations, cancer, osteoarthritis, polyneuropathy, and diabetic neuropathy (Klotz, 2003; Grond and Sablotzki, 2004) and its recommended therapeutic daily doses ranged from 50 to 100 mg every 4-6-hour (maximum 400 mg/day) (Grond and Sablotzki, 2004; Jovanović-Cupić et al., 2006). In Egypt, the wide range of tramadol consumption has been contributed greatly to its popularity as a remedy to obviate rapid ejaculation, prolong intercourse duration, and augment sexual enjoyment, especially among youth and middle aged people Based on these findings, the present study was designed to identify the socio-demographic and drug exposure characteristics beside assessment of the hepato-renal functions and correlate these biochemical parameters with alleged doses taken and lag times among acute tramadol poisoned patients only.
SUBJECTS & METHODS:
This prospective controlled study was carried out over a period of 6 All participated individuals were divided into tramadol intoxicated group (TI-GP) and healthy control group (HC-GP). The subjects of HC-GP were randomly chosen from the surrounding community and kindly accepted to be included in this study. 
RESULTS
During the 6-month period of this study, exactly 95 patients were represented in the tramadol intoxicated group (TI-GP) and a total of 25 healthy subjects that matched as closely as possible with the TI-GP and served as a healthy control group (HC-GP). Table ( 1) displays the sociodemographic profile of TI-GP. Of the total intoxicated patients, the vast majority of cases experienced minor toxic manifestations as listed in G-I followed by those in G-II (with infrequent seizures) and G-III (with coma), respectively, the total percentage and gender ratio of poisoned males dominated that of females, a non-significant alternations in the mean ages were noticed when TI-GP, G-I, G-II, and G-III compared together with males being insignificantly younger than females, and poisoning events predominantly encountered in the age bracket between 21-30 years. In the same way, unmarried patients from urban areas with both high economical (from inheritance or belonging to wealthy families) and educational levels (undergraduate or graduated from a university) and unemployed were most frequently reported. Table ( 2) illustrates toxicological data of the patients. Of the all cases, the incidence of poisoning mainly occurred at home through oral route only, accidental exposure with history of drug abuse were largely reported, tramadol at doses of ≤1000 mg were considerably consumed with the largest dosage intake seen in G-III, and the majority had a lag time of less than 6 hours duration that was markedly delayed in G-III. The mean dosage ingestion and lag time estimates of G-I delineated significant decrease when compared with TI-GP, G-II, and G-III, whereas those of G-III demonstrated a significant increases as compared to the TI-GP, G-I, and G-II, which suggesting a strong correlation between poisoning severity grades with the alleged ingested doses and lag times. Table ( On the other side, the mean levels of AST, ALT, and ALP in G-I were significantly low, while AST and ALP in G-II as well as ALT, ALP, and TBL in G-III were statistically high when facing their comparable rates in TI-GP. Although, the mean levels of the remaining tests were inferior in G-I (TBL) and superior in G-II (ALT and TBL) as well as in G-III (AST), however, these slight changes scored insignificant distinction when compared with their symmetrical amounts of TI-GP. Likewise, the examined mean data of AST, ALT, and ALP in G-II and all assayed elements in G-III witnessed significant rising as opposed to their identical items in G-I. The mean grade of TBL in G-II was minimally raised, but displayed a nonsignificant disparity in contrast to G-I standard. Moreover, in G-II, the mean values of AST and ALT were significantly high and low, respectively, while the marginally decreased ALP and TBL depicted nonsignificant discrepancies when matched to those of G-III.
A statistically significant increase in the mean kidney biomarker levels of TI-GP, only serum CRE of G-I (nonsignificant rise of BUN), and all analyzed variables of G-II and G-III were manifested when all categories facing HC-GP averages. Furthermore, the mean serum levels of kidney enzymes in the three groups versus TI-GP declared significant reduction in G-I and significant expansion in G-II, however, results of G-III sequentially showed insignificant and significant increases in BUN and CRE levels. Likewise, the assayed mean values of kidney biomarkers were significantly elevated in G-II and G-III opposed to G-I. Otherwise, the slightly elevated mean levels of BUN and CRE in G-II showed non-significant differences when confronting G-III.
Table (4) shows correlation of various biochemical parameters in all groups with alleged ingested doses and lag times. The calculated scores of all biochemical parameters showed moderate to strong, statistically significant positive correlations with the alleged doses of tramadol ingested and lag times, which indicating doseand time-dependent effects of tramadol on hepato-renal functions.
Table (1):
Socio-demographic profile of TI-GP, G-I, G-II, and G-III.
Parameters Number (%)
@
TI-GP (n=95) G-I (n=60) G-II (n=24) G-III (n=11) PSS grading
95 (100) In this study, tramadol induced alterations of hepato-renal functions as manifested by significant elevations of the values of overall assayed enzymes in TI-GP when compared with HC-GP levels. Also, biochemical changes of the tested parameters were more prominent in G-II and G-III than G-I displaying a dose-dependent behavior of tramadol on the studied organs. Hepato-renal enzyme activities were significantly increased by tramadol in a dose-and time-dependent manner as assessed by Pearson's correlation analysis.
Tramadol-induced hepatic, renal, and/or hepato-renal toxicity has been reported in a few isolated cases and many literatures. The apparent elimination half-life of tramadol is prolonged and its level increased for several hours, probably due to combined renal and hepatic dysfunction, which may explain the consequences of severe overdoses (Elkalioubie et al., 2011).
The pathogenic mechanism(s) of tramadol-induced impairment of hepato-renal functions may be explained by multi-factorial processes. In overdose events, excessive production of the more potent and toxic metabolite mono-Odesmethyltramadol with subsequent higher blood concentrations, significant accumulation in the human bile, liver, and kidney, and fundamental excretion via the urinary system may cause direct cellular injury leading to hepato-renal damage Finally, results of the current work may disagree with other several studies because of variability in: sociocultural behavior between regions, pharmacokinetics and pharmacodynamics response to the drug among inter-population, interindividual, and racial, genetic polymorphic enzymes for drug metabolism, drug forms and availability, dosage taken (therapeutic or toxic; single or repeated), route of administration (oral or injection), and duration of exposure (short or longterm).
This study does have some limitations. The BPCU does not receive all tramadol poisoned cases, as many cases may be managed in nearby hospitals or private clinics, so this hospital-based study may not reflect the exact incidence of tramadol exposure in the region. Suicide and abuse are legal offence in Egypt, thus patients or relatives might deny drug intake to avoid legal repercussions leading to underestimations of its records. As well, diagnosis of coingestions and history of organs' premorbid conditions are provided by the patients or relatives. Another bias includes inability to measure the blood concentrations of tramadol. Yet, strength points of the study involve the relatively sufficient number of the studied patients and particular assessment of the hazardous effects of acute tramadol ingestion on hepatorenal functions wherein results from poisoned patients compared with that of the healthy control persons.
In conclusion, acute tramadol poisoning is a growing serious problematic phenomenon and a potential hazard to the Egyptian society due to the wide popularity of the drug that plays a pivotal role in promoting its massive abuse. The majority of cases had minor clinical manifestations and the prevalence of poisoning was common among young adult males that being unmarried and urbanized, with sufficient pocket money, and highly educated, but unemployed. The drug profile revealed a predominance of poisoning at home by oral route only, accidental manner that closely related to drug abuse (acute on top of chronic), and dosage ingestion as well as delayed hospital arrival among comatose patients. The total values of all assayed enzymes in Egypt J. Forensic Sci. Appli. Toxicol Vol 16 (1) June 2016 the poisoned patients were significantly elevated when compared with that of control and biochemical changes were markedly altered in patients with seizures and coma than those with mild toxicity. Tramadol induced perturbation of hepato-renal functions in a dose-and timedependent manner. So, measurement of these enzymes will be helpful for early identification of patients with subclinical organ injuries before the development of serious or permanent damage. Enlightenment for awareness of people about the serious complications of tramadol as well as implementation of more restricted regulations, especially by agencies responsible for controlled substances abuse, to prevent its abuse potentiality and limiting its access and distribution are necessary. 
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